The results of the research showed that hydromorphous soils prevail on the territories adjoined to waste heaps. Swampy meadow and sod soils were defined. During investigation of swampy meadow soils it was determined that the soil is humused at a considerable depth. The soils are saturated with the bases. According to granulometric texture it is sandy loam soils, but with depth go to the middle loamy soils. The analysis for labile forms of heavy metals showed that in these soils the content of investigated heavy metals does not exceed the maximum allowable concentrations, except for lead. The amount of humus in sod soils sharply decreases with depth, the reaction is close to neutral. This soil is of slightly heavier granulometric texture. The content of labile forms of heavy metals doesn't exceed MACs, except for lead.
in the north and south it passes through well-defined benches in Volyn and Male Polissya, respectively.
In order to investigate the influence of the rock of waste heaps on the formation of the profile of the soils of the Novovolynsk mining area, soil profiles were uncovered, from which mixed soil samples from genetic horizon were taken and chemical analyzes were carried out.
Materials and Methods
The granulometric composition of the soil was determined by the Kachinsky method, with the preparation by the pyrophosphate method; humus content -by Tyurin's method in Nikitin's modification; pH of water and salt extract -by potentiometry; hydrolytic acidity and the amount of absorbed bases -by the Kappen method; the degree of basics saturation -by the calculation; exchangeable calcium and magnesium -by complexometric method; easily hydrolizabled nitrogen -by the Cornfield method; labile potassium -by methods of Chirikov (not carbonate samples) and Protasova (carbonate samples); labile phosphorusby the methods of Chirikov (not carbonate samples) and Machigin (carbonate samples); СО2 of carbonates -calcimetery by the method Geysler-Maksymyuk; labile copper, zinc, cobalt were determined by the method of Riņkis, lead, cadmium -by atomic absorption method. Field studies of soils were conducted in accordance with the "Instructions for the soils examination of Ukraine" [9] . The description of the genetic horizons was carried out according to [10] .
Results and Discussion
The results of the research showed that hydromorphous soils prevail on the territories adjoined to waste heaps. The reason for their formation is the poor drainage that causes the local water saturation of the area.
Swampy meadow and sod soils were defined. During investigation of swampy meadow soils (soil profile 1) it was determined that the soil is humused at a considerable depth (up to 80 cm), the content of humus at this depth is 1.75% (Table 1) , and at a depth of 102 cmthe amount goes down to 0.36%. The distribution of humus content on the soil profile is gradual. The reaction of the soil ground is weakly acidic, that tends to neutral (pH = 5.5-6.7) with depth. Hydrolytic acidity is low. The soils are saturated with the bases. The saturation index increases to full saturation with the depth in the transition horizon (at a depth of 80 cm, it is 96.81%).
According to granulometric texture it is sandy loam soils ( Table 2) , but with depth go to the middle loamy soils. At a depth of 80 cm, the physical clay content is 35.6%. Parent rock (depth more than 100 cm) is sandy loam soil, the content of physical clay is 19.08%. This soil was formed on gley rock made up of greyish/blueish colours inside the peds with manganese inclusions. The analysis for labile forms of heavy metals showed that in these soils the content of investigated heavy metals does not exceed the maximum allowable concentrations (MACs) except for lead. The content of such an acute pollutant as cadmium in these soils is one order less than the accepted standards. The distribution of labile forms of heavy metals in the soils profile gradually decreases with depth. The highest content of metals is found in the humus horizon, except for cobalt and cadmium. Decrease of humus content with depth causes the increase of Co and Cd content. (Table 3) . Table 3 . Labile forms of heavy metals in swampy meadow soil (soil profile 1). The study of sod soil (soil profile 2) formed under less moistened conditions showed that it has different physico-chemical characteristics. It formed on the sandy loess loam and contains less organic substances than meadow soils. The amount of humus sharply decreases with depth, the reaction is close to neutral (pH is 6.4), the hydrolytic acidity is very low confirming the neutral reaction of these soils. The sod soils have a total absorbed basis of 91.21% (Table 4 ). This soil is of slightly heavier granulometric texture. It is sandy loam (the content of physical clay at a depth of 20 cm is 20.88%). It transforms with a depth (the first transition horizon) into medium-textured loam (the content of physical clay is 33.72%) ( Table 5 ). The parent rock is gleyish, carbonate (high content of CaCO3). Indicators of the physical and chemical properties of the soil confirm its contamination by emissions of coal extraction waste. Regarding the labile forms of heavy metals, no increase in the content of heavy metals, except for lead ( Table 6 ) was indicated.
However, there is a tendency to lead content increase in the upper humus horizon -0.5 mg/kg of soil. Down to sod soils profile this increase goes a bit up -to 1 mg/kg. This growth is explained by the decrease in the gleyiness of the lower horizons of sod soils. So at a depth of more than 60 cm the content decreases again with the appearance of gley processes in flooding of the soil. 
Conclusion
The risk of man-made soil contamination by heavy metals is that it may not manifest itself for a long time, due to the buffering properties of soils, and be a significant factor in the negative transformations of both the soil as a whole and its individual components.
In the investigated soils the iron oxides content is high in the middle (eluvial) horizons and decreases when coming close to the parent rock. It is caused by the podzolization (the destruction of aluminosilicates and the movement of their products to the lower horizons).
The heavy metals content in soil profiles is uneven due to violation of genetic horizons, changes in acidity, inhibition of elements cycle and significant man-made effect during the operation of mines. Low absorption capacity and porosity of soils lead to the washing of heavy metals to the parent rock.
